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STUDIES RELATED TO WILDERNESS
The Wilderness Act (Public Law 88-577, September 3, 1964) and related acts
require the U.S. Geological Survey and the U.S. Bureau of Mines to survey certain areas

on Federal lands to determine their mineral-resource potential.
available to the public and be submitted to the President and Congress.

Results must be made
This report

presents the results of a geochemical survey of the Rattlesnake (03054) and Wet Reaver
{03045) Roadless Areas in the Coconino National Forest, Coconino and Yavapai Counties,

Arizona.

The Rattlesnake and Wet Beaver areas were classified as Further Planning

Areas during the Second Roadless Area Review and Evaluation (RARE Il) by the U.S.

Forest Service, January, 1979,

INTRODUCTION

The Rattlesnake and Wet Beaver
Roadless Areas are located on the north-
east edge of the Mogollon Rim near
Rimrock, Arizona and approximately
30 mi south of Flagstaff, Arizona. Both
areas fall between lat 34°37'30"N. and
34952130"N. and long 111°30'00"W. and
111%°47'30"W., and are separated from
each other by approximately 5 mi (fig.
1)e The geochemical sampling of the two
areas was conducted from May 5 through
May 30, 1982, by S. C. Rose, D. E.
Hendzel, and W. J. Gerstel, and could
never have been completed without the
skills of Jack Ruby of Helicopters
Unlimited.

The Rattlesnake Roadless Area
covers 51.4 sq mi (133.08 sq km) of U.S.
Forest Service land. Elevations within the
roadless area range from approximately
3800 ft (1169 m) to 6800 ft (2092 m). The
area consists of mesalands dissected by
three major, primarily northeast~south-
west-trending canyon systems formed by
Dry Beaver Creek. The Wet Beaver
Roadless Area covers 15.5 sq mi (40.04 sq
km) and consists of one major canyon
system that was formed by the west-
flowing Wet Beaver Creek. Elevations
here range from approximately 3900 ft
(1200 m) to 6400 ft (1969 m). In the
Rattlesnake Roadless Area the Permian
red sandstones of the Supai Formation,
overlain by the buff-colored cross-bedded
Coconino Formation, a sandstone unit,
also of Permian age, are exposed in the

walls at the lower ends of the canyons.
The Toroweap Formation, also a Permian
crossbedded sandstone, is distinguished
from the wunderlying Coconino by its
yellowish-buff color. Overlying the sand-
stones and as much as 200 ft (61 m) of
Permian Kaibab Limestone are flows of
Tertiary volcanics. These are found
exposed in the walls of the uppermost part
of the canyons and in outcrops on the
mesa topse A few isolated outcrops of the
Kaibab Limestone remain exposed on the
mesas where the volcanics were never
deposited or have since been eroded. In
the Wet BReaver Roadless Area, a similar
sequence of units is visible, although the
Toroweap here is not distinguishable from
the Coconino Sandstone.

SAMPLE COLLECTION AND
PREPARATION

The geochemical survey of these two
roadless areas in Arizona was conducted
by collecting and analyzing 114 stream-
sediment, 68 heavy-mineral concentrate,
20 rock, and 4 water samples for the
Rattlesnake Roadless Area (pl. 1); and 64
stream-sediment, 30 heavy-mineral con-
centrate, 7 rock, and 7 water samples for
the Wet Beaver Roadless Area (pl. 2). In
both areas, the density of stream-
sediment sampling averaged approxi-
mately 1.5 samples per square mile; most

samples were taken from first-order
channels. Heavy-mineral concentrates
were collected at approximately 50

percent of these sites. Water samples
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were taken from springs and water-
bearing first-order streams. The rock
samples were taken to obtain background
values for units found in the area. The
Coconino Sandstone was sampled some-
what more extensively as it is known to
contain slightly anomalous amounts of
silver (6-9 parts per million) in an area
approximately 15 mi south of these
roadless areas.

The standard stream-sediment
sample was a sieved (to minus-2 mm)
composite of the stream-bed material. A
75 g sample of sediment was usually col-
lected and stored in a water-resistant
paper envelope. The heavy-mineral con-
centrates were obtained by panning one 16
ine. pan of minus -2 mm mesh screened
stream-sediment composite. Panning was
done at the site when water was available;
otherwise, the sample was bagged and
panned later at a stream near camp. Two
water samples were collected at each site;
one of 60 ml, and the other of 250 mlL.
The 60 mL sample, used for the deter-
mination of selection cations, was filtered
to 0.45 microns and stabilized by the addi-
tion of a few drops of concentrated nitric
acide The 250 mL sample used for the
determination of pH, alkalinity, conduct-
ivity, and selected anions, was neither
filtered nor acidified.

Prior to analysis, stream-sediment
samples were sieved to minus-250 micro-
meter (minus-60 mesh) and the fines were
ground in a pulverizer to pass through a
0.062-micrometer (200 mesh) screen.
Rock samples were first run through a jaw
crusher and then pulverized to minus-
0.062 micrometer (minus-200 mesh), The
crude heavy-mineral concentrates were
purified by treatment with bromoform
(specific gravity, 2.86). Following sepa-
ration and removal of all less dense
material, the heavier fraction was further
separated into magnetic and nonmagnetic
fractions on a Frantz Isodynamic
Separator set at 0.6 amperes. The non-
magnetic fraction was then hand ground to
a fine powder in an agate mortar and

pestle. Only the data for the nonmagnetic
fraction are shown in this report.

ANALYTICAL TECHNIQUES

All stream-sediment, heavy-mineral
concentrate, and rock samples were
analyzed for 31 elements by a six-step
semiquantitative emission spectrographic
method (Grimes and Marranzino, 1968). In
this procedure, elements are reported to
the nearest number in the series 1.0, 0,7,
0.5, 0.3, 0.2, 0.15, and 0.1, which repre-
sent approximate midpoints of group data
on a geometric scale. The rock and
stream-sediment samples were then also
analyzed for Zn, Cd, Ri, Sb, and As by
atomic absorption spectrophotometry
techniques that utilize a partial digestion
of the sample (Viets and others, 1979), and
for U by fluorometric procedures
(Grimaldi and others, 1954). Water
samples were analyzed for SOy, Cl, F, and
NO3 by ion chromatography (Smee and
Hall, 1978); for Ca, Mg, Na, K, Li, Si02,
and Zn by flame atomic absorption spec-
trophotometry (Perkin-Elmer Corp., 1976);
for Cu, Mo, As, Fe, Mn, and Al by flame-
less atomic absorption spectrophotometry
(Perkin-Elmer Corp., 1977); for U by
laser-excited fluorescence (Scintrex
Corp., 1978); for specific conductance by
conductivity bridge (Brown and others,
1970); and for alkalinity by Gran's plot
potentiometric titration (Orion Research
Inc., 1978).

ANALYTICAL RESULTS
Analytical results are found in tables
1, 5, 9, and 10 for the Rattlesnake
Roadless Area; and in tables 11, 15, 19,
and 20 for the Wet Beaver Roadless
Area.' All analytical data were entered

TThe 'S' and 'AA' found in the column
headings identify data analyzed by
spectrographic methods and atomic
absorption methods, respectively. INST
represents uranium methods of analysis by
fluorometric procedures.



into the U.S. Geological Survey Rock
Analysis Storage System (RASS).
Analytical results were processed by

computer programs in a statistics package
(STATPAC) arranged for USGS use (Van
Trump and Miesch, 1977). Statistical
analyses are found in tables 2-4,6-8, 12-
14, and 16-18. Fisher-K, correlation
coefficients, and graphical analyses
(including frequency tables, histograms,
maximum/minimum values, and standard
deviations calculated on log values of the
data) were computed for all unqualified
values in each data set. In the Fisher-K
tables, K2, K3, and K4 represent various
moments about the mean (given in column
K1). Also included in the Fisher-K tables
is a summation of qualified values grouped
by N, L, G, H, and B. These codes are
defined in the table headings of the analy-
tical data, all except for H and B, which
do not apply to these data sets.
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